Retinoids in cancer treatment.
Since initial studies identifying the important role of vitamin A and its derivatives (retinoids) in maintaining the integrity of epithelial tissues, these compounds have served as paradigms for experimental studies exploring the pharmacologic modification of carcinogenesis. Retinoids have clearly been shown to inhibit chemically induced mammary and urothelial carcinogenesis in experimental animals. Prohibitive toxicity of the parent compound, vitamin A, led to a systematic search for synthetic derivatives with an improved therapeutic index. More than 1500 such compounds have been synthesized, many retaining chemopreventive potential, but with less toxicity. Although several anecdotal reports confirming therapeutic benefits of cis-retinoic acid in patients with acute promyelocytic leukemia and myelodysplastic syndromes appeared in the late 1970s and early 1980s, the remarkable studies of Huang and his colleagues in China in 1988 reporting complete remissions in patients with this uncommon variety of acute myelogenous leukemia with the transisomer of retinoic acid (all-trans-retinoic acid) led to a resurgence of interest in the retinoids as differentiating agents for the prevention and therapy of cancer. Furthermore, molecular studies showing DNA rearrangements of the alpha nuclear receptor for retinoic acid located on chromosome 17 in patients with acute promyelocytic leukemia, a disease invariably associated with a translocation between chromosomes 15 and 17, provided a direct connection between an altered nuclear receptor and the development of a human malignancy. The retinoids also may have important beneficial effects in prevention of recurrent malignancies once the primary tumor has been treated, such as in squamous cell carcinoma of the head and neck. Because retinoids appear to be less effective in inducing differentiation in nonpromyelocytic leukemia cells, investigators have conducted a number of studies to exploit potential synergism between retinoids and other differentiating agents or biologic effectors. Differentiation therapy and chemoprevention are attractive alternative approaches to intensive cytotoxic chemotherapy. It is now clear that retinoids represent one class of compounds with which it may be possible to reverse the progression of malignant disease and prevent carcinogenesis.